ABSTRACT
INTRODUCTION
Persistently high unemployment has become a fact in many countries since the early 1980s.
According to ILO estimates 1 the number of unemployed has increased by 27 million units over the period [2007] [2008] [2009] [2010] and employment rates have fallen from 61,2 to 60 percent at the global level.
The disparities in unemployment performance across countries are generally attributed to differences in employment growth paths. While many emerging market countries have generally weathered the crisis well, unemployment has increased substantially in advanced countries.
The most basic definition of employment intensity growth is by how much does employment change when output changes. This indicator can provide important information about the dynamics of economic growth and employment growth and differences in employment generation between population subsets.
While many previous empirical studies have analyzed the relationship between unemployment and growth and the determinant of unemployment, few studies have estimated employment-output elasticities and even fewer their determinants. Moreover most of these studies of employment intensity have been limited to single or region specific case; for example Moosa (1997) and Padalino and Vivarelli (1997) for G-7 countries, and Kaufman (1988) for industrial countries, Perman and Tavera (2005) and Döpke (2001) . Among these studies, only a few have tried to explain the determinant of employment-output elasticities.
This paper seeks to address these gaps in the literature taking advantage of an extensive crosscountry panel dataset. We try to provide a new set of employment-output elasticities for an unbalanced panel of 90 developing countries over the period 1991-2011, and by identifying the broad macroeconomic and structural factors that might influence these elasticities.
THEORETICAL BACKGROUND
While there has been little analysis of the relation between the employment rate and output growth, there is a long tradition of examining the relation between the unemployment rate and output growth. This is usually called "Okun Law". In his seminal paper, Okun (1970) associates deviations of output from its trend growth path with fluctuations in the opposite direction of the unemployment rate around its equilibrium value. He found a relatively stable empirical relationship. Each percentage point above full employment is associated with a fall of about three percent real GNP. This approach was considered as implicitly "supply side" oriented Prachowny (1993) , implying that the deviation of the unemployment from its natural level being assumed to induce a certain deviation of output from it is long-run equilibrium.
The status of empirical regularity attached to Okun Law to some extent masked the importance of its theoretical foundations. This stimulated interesting attempts at recovering it is theoretical bases. Many studies (Courtney (1991) and Palley (1993) ) introduced the idea of the possible asymmetry of the relationship (output expansion and contraction are accompanied by a different 1 ILO's Global Employment Trends change in unemployment), which implies that Okun's coefficient might be different across the business cycle. The arguments invoked factor substitution (hours, labor force participation and capital) during cycles, multifactor productivity, participation rates, and changes in the relatives' strength of sectoral growth rates (Silverstone and Harris (2001) ).
Other authors criticized the simplest versions of the relationships for neglecting the role of prices (Flaig and Rottmann (2000) ), institutional factors Revenga and Bentolila (1995) , or exchange rate volatility (Stirböck and Buscher (2000) ).
Although researchers have deeply analyzed the impact of real shocks on overall unemployment and the determinants of unemployment (Blanchard and Wolfers (2000) , Nickell et al. (2005) , Bernal-Verdugo et al. (2012) ), few studies have estimated employment-output elasticities and even fewer their determinants.
The simplest formulation of employment intensity relies upon the familiar concept of elasticity, which describes the percent reaction of employment to one percent change in output. In the framework of a demand side approach or in context of labor-output relationship in a production function context, the concept of elasticity describes a casual direction. However, the employment intensity (elasticity) of growth can also be simply used as a measure of how employment and output vary together over time. From this point of view, the relationship may be interpreted in terms of correlation, rather than causality Kapsos (2005) .
From the empirical point of view, the majority of the papers looking at the relationship between output growth and employment refer to single country studies and are based on the seminal paper by Okun (1970) . Only few studies have focused on this relationship on cross-country basis and only for specific regions. For example Moosa (1997) and Padalino and Vivarelli (1997) for G-7 countries, Kaufman (1988) for industrial countries, and Lee (2000) and Erber (1994) for selected OECD countries. More recently, Perman and Tavera (2005) and Döpke (2001) focus on European countries, while Gabrisch and Buscher (2005) , and Izyumov and Vahaly (2002) look at the experience of transmission countries. Kapsos (2005) estimated in the first step arc elasticity and showed that the measure is highly unstable. In the second step he carried out a pooled regression of log employment on log GDP with country dummy and interaction (country dummies * GDP) variables, in order to estimate point elasticities for the single countries. As already mentioned, joint consideration of the sector elasticity and of the relationship between sector employment and total GDP is interesting, since it shows patterns of structural change and provides insights into the relationship between productivity growth and employment growth in various economic sectors. Lastly, Kapsos used the estimated coefficients to analyze possible determinants of elasticity levels using variables explaining the development in demographics, the economic structure, macroeconomic volatility, trade openness, health, tax policy, and labor regulation. The results suggest that employment elasticities are positively related with the share of services in the economy, and negatively related with inflation and taxes on labor. In contrast, no statistical significant relation is found between employment elasticities and (i) employment protection regulations, and (ii) measures of globalization and export orientation. Döpke (2001) , after having estimated various versions of Okun's law, analyses the long-run relationship between (log) employment and (log) GDP for single countries, a using time-series approach. After having verified that both variables are integrated of order one and having tested for co-integration, the relationship is firstly estimated by adding a trend variable to the simple regression, in order to capture the exogenous influence of technical change. Then an error correction equation is estimated, which combines short-term effects on employment with long-run impacts derived from the co-integration equation (DOLS). He investigates the determinants of employment elasticities. He finds that lower real labor costs, greater labor market flexibility, and less exchange rate volatility have significant impact on employment elasticities.
Mourre ( Padalino and Vivarelli (1997) stressed how the concern about employment intensity of economic growth has increased because "current forms of technological change have weakened or even eliminated the positive correlation between growth and employment which so marked the Fordist Golden Age" (p. 191). Empirically, the authors computed overall and manufacturing employment elasticities over the whole period and for two sub-periods chosen as consistent with theoretical premises (1960-1973 and 1980-94 for the Fordist and post-Fordist periods, respectively). They used the elasticity formula to represent the long-term relationship and the correlation of employment and GDP annual growth rates for the short-run. They also ran timeseries regressions of employment growth rates and GDP growth over the whole period, testing for the existence of structural breaks. Boltho and Glyn (1995) used similar approaches for the time-span 1970-1993, but distinguished sub-periods of recessions and expansions. The evolution in employment elasticity (in manufacturing) for various developing countries over the period 1971-1998 was also studied by Kahn (2001) , who used dummy variables interacted with (log) manufacturing value added. These data were used by Islam (2004) to analyze employment intensity of growth in a policy-making framework targeted at poverty reduction.
GROWTH EMPLOYMENT ELASTICITY MEASUREMENT
The empirical literature presents two main approaches. The first one consists on dividing the percentage change in employment (L) by the corresponding percentage change in Gross Domestic Product (Y) during a given period.
This approach is very simple and Islam and Nazara (2000) and Islam (2004) suggested that employment elasticity estimations tend to be instable.
The alternative approach provides point-elasticity using a multivariate log-linear regression. The elasticity generated from the methodology described above reveals the response of employment in quantity to GDP growth. However, Islam (2004) argues that both the growth of employment and rising productivity contribute to growth. Therefore, we need to be cautious in interpreting the relationship between employment elasticities, employment growth and productivity. Kapsos (2005) provides an arithmetic identity to identify the relationship between employment elasticities and labor productivity. This identity is given by:
The above equation implies that for small change in output, the following holds:
Using equation (5) with different GDP growth scenarios clarifies the relationship between employment elasticities  and actual employment growth and productivity growth.
In an economy with a positive GDP growth, negative employment elasticity means that the economy is experiencing negative employment growth and positive productivity growth. On the other hand, in an economy with a negative GDP growth, negative employment elasticity corresponds with positive employment growth and negative productivity growth. The inverse is true for an economy with a positive and a negative GDP growth, respectively, when employment elasticity is greater than one. However, if the employment elasticity lies between zero and one, an economy with positive GDP growth will experience positive employment and productivity growth. This is an ideal position for any economy with an increase in employment together with productivity gains. It is important to note that both employment elasticity growth and productivity growth are necessary in any economy in order to reduce poverty. The reason for this is that, while employment elasticity growth gives the quantitative part of employment growth, the latter is the qualitative characteristic of employment growth and therefore one aspect should not be stressed more than the other
EMPIRICAL STRATEGY
Long-term employment-GDP elasticities are estimated using an unbalanced panel of 90 developing countries from 1991 to 2011 using a two steps estimation strategy.
This approach consists of estimating elasticities using time-series regressions. In particular, we estimate the following equation for each country i:
t e the level of employment at time t, t y is the level of GDP at time t. This approach provides country-specific employment estimates. Once long-term elasticities are estimated, we seek to explain cross-country variations by estimating the following cross sectional panel determinants of employment growth elasticities estimates. We could estimate the long-term employment-GDP elasticities i ˆfor each country i.
Where M denotes macroeconomic variables, S denotes structural variables; 
Category Variables

Macroeconomic variables
Real GDP Openness (log of GDP's share of total export and imports) Export performance (log of GDP's share of total export) CPI based inflation rate FDI inflows (% of GDP) Credit to private sector Services' value added (% GDP) Gross Capital Formation (% of GDP) Continue
Demographic variables
Working age population growth Population density The share of urban population Total labor force
Macroeconomic Variables (M)
Real GDP is examined to test whether employment elasticities vary with the level of economic development. Openness, export performance and FDI are included to test the role of trade and financial openness in affecting employment elasticities (Bruno, 2001) . Inflation may affect employment elasticities as uncertainty of prices may have a significant impact on growth and employment Ramey and Ramey (1995) , Judson and Orphanides (1999) , Furceri (2010) . The impact if exchange rate on employment intensity of growth is transmitted through many channels (Ghazali and Mouelhi (2014) ):
The macroeconomic channel that affects competitively and hence, output and jobs.
(ii) The labor intensity channel, which influences the cost of labor relative to capital.
(iii) The development channel that controls longer-term effects of exchange rate on employment via the economic competitiveness and the potential profitability of business.
The share of value added in Services is included to test the economic structure on employment elasticity (Padalino and Vivarelli (1997) , Mourre (2004) ). Credit to private sector and gross capital formation measure the impact of financial development and private investment on employment elasticities.
Demographic Variables (D)
Demographic variables are included to test the effects of agglomeration factors (population density, the share of urban population) and labor market supply (working age population growth, total labor force) on employment elasticities.
EMPLOYMENT ELASTICITIES ESTIMATIONS
Long-term elasticities have been estimated according to the method proposed in equation (6).
We use the Ordinary Least Square (OLS) regression method. The results from using the econometric model are presented in table (2).
Before we precede the explanation of results, a stationary test had been done to avoid the problem of spurious regression. We use Augmented Dickey Fuller (ADF) test. The test shows that log employment and log GDP are stationary at 5% significance levels for all countries.
Moreover, cointegration test is also used to test the stationary of residuals. From the cointegration test, it shows that the variables in equation (6) 
DETERMINANTS OF EMPLOYMENT INTENSITY OF GROWTH
This section takes advantage of employment-growth elasticities estimates performed previously in order to investigate the macroeconomic determinants that might influence employment intensity of growth. In particular, the analysis presented in this section focuses on the role of macroeconomic and demographic variables in affecting employment-elasticity growth. Table ( 3) presents the econometric results of estimating equation (7) when macroeconomic variables are included in the specification. The GDP appear to be positively correlated wile openness and FDI appear to be negatively correlated. The results suggest that employment elasticities tend to be higher in more advanced and closed countries. The negative impact of openness and FDI can be explained by that fact that openness can allows firms to access to more productive goods and superior technology, which lead to a reduction in the responsiveness of labor demand to economic growth
The coefficient associated to inflation is negatively significant. As expected, inflation decreases the responsiveness of employment to growth by increasing volatility and price uncertainty. In this context, macroeconomic policies aimed at reducing macroeconomic (price) volatility are found to have significant effect in increasing employment elasticities.
Results confirm previous empirical evidence suggesting that employment intensity of growth tends to be higher in countries with a larger service sector (the coefficient of correlation of service's value added is positively significant). Credit to private sector and gross capital formation are negatively associated with employment elasticities. Finally, export performance and exchange rate do not show a statistically significant relationship with employment intensity and consequently do not contribute to explain cross-country variations in employment elasticities. Table ( 4) presents the econometric results of estimating equation (7) when demographic variables are included in the specification. The results suggest that countries with a higher share of urban population are typically characterized by larger employment elasticities. In contrast working age population growth is negatively correlated with employment output elasticities. 
CONCLUSION
The main objective of this paper is to contribute to the literature on employment-GDP elasticities by assessing the determinants of cross-country variations in employment elasticities, focusing particularly on the role of demographic and macroeconomic variables.
The most important results of this work can be presented as follows: and Romania (-0.238).
(ii) Employment elasticities tend to be higher in more advanced and closed countries.
(iii) Macroeconomic policies aimed at reducing macroeconomic (price) volatility are found to have significant effect in increasing employment elasticities.
(iv) Employment intensity of growth tends to be higher in countries with a larger service sector (v) Countries with a higher share of urban population are typically characterized by larger employment elasticities. In contrast working age population growth is negatively correlated with employment output elasticities.
Much more extensions can be pursued to identify macroeconomic and structural determinants of aggregate employment intensity of growth as well as to distinguish between female and male, skilled and unskilled employment elasticities, labor market inflows and outflows (job creation and job destruction.
Long term elasticities will be also estimated across different regions (East Asia and Pacific, Eastern Europe and Central Asia, Latin America and Caribbean, MENA, Sub-Saharan Africa), and income groups (low income economies, lower-middle-income economies, upper-middle-income economies).
